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Technique to decrease lower extremity and pelvic
ischemia during thoracoabdominal aortic
aneurysm repair
Joseph S. Giglia, MD, Cincinnati, Ohio
Creation of a temporary in-line shunt during thoraco-
abdominal aortic aneurysm (TAA) repair enables prompt
perfusion of the viscera and decreases ischemic complica-
tions.1 This report details an additional use of the technique
that I believe decreases lower extremity and pelvic ischemia.
An illustrative case is described.
TECHNIQUE
Cambria et al1 described a simple, yet effective, method
for decreasing hepatic and intestinal ischemia during TAA
repair. In brief, a 10 mm graft is sutured end-to-side just
distal to the proximal end of an aortic graft. An arterial
perfusion cannula is then secured to the free end of the
side-arm graft with a tapered adapter. After completion of
the proximal anastomosis, the aortic graft is clamped distal
to the origin of the side-arm graft, and the cannula is
inserted into the celiac axis or the superior mesenteric
artery. The side-arm graft is unclamped, providing pulsatile
flow to the viscera during reimplantation of intercostal
arteries and creation of the visceral patch. Just before
completion of the patch the shunt is clamped proximally,
removed, and ligated.
In the technique reported herein, rather than ligating
the side-arm graft, I describe insertion of the cannula into
the left common iliac artery and securing it with an arterial
tourniquet. Retrograde hemorrhage from the right com-
mon iliac artery is controlled with a 12F balloon catheter.
This maneuver enables perfusion of the left lower extremity
and pelvis during completion of the visceral patch and
creation of the left aortorenal bypass graft, and while work-
ing on the right iliac system.
CASE REPORT
A 71-year-old woman with a several year history of worsening
abdominal pain was referred for evaluation. Review of previously
obtained computed tomography scans revealed a 5.3 cm type III
TAA, which had increased by more than l cm in diameter in less
than a year. The scan obtained just before referral raised the
possibility of a contained rupture posteriorly at the level of the right
renal artery (Figure). Elective repair was performed through a
thoracoabdominal incision through the seventh intercostal space
and with cerebrospinal fluid drainage. Secondary to the presence of
bilateral common iliac occlusive disease, a bifurcated graft and the
modification described were planned.
After exposure, but before clamping, a 10 mm diameter, 30
cm long Dacron graft (Hemashield; Medox) was sutured end-to-
side to a woven 24mm longDacron graft (Hemashield) 1 cm distal
to the proximal end. A 3⁄8 inch  1⁄4 inch connector was inserted
into the distal end of the 10 mm graft and secured with a 0 silk tie.
The distal end of the connector was inserted into a 20F arterial
perfusion cannula (William Harvey; Bard). A 6 mm standard wall
polytetrafluoroethylene (PTFE) graft (Gore-Tex; W. L. Gore and
Assoc, Flagstaff, Ariz) was sewn to the main graft for left-sided
aortorenal bypass. Currently we use internally supported PTFE
(Intering; W. L. Gore) for aortorenal bypass. After completion of
the proximal anastomosis, the aortic graft was clamped distal to the
origin of the side-arm graft, and the cannula was inserted into the
superior mesenteric artery and secured with a previously positioned
tourniquet. Before completion of the visceral patch, the shunt was
temporarily clamped, removed from the superior mesenteric artery
orifice, inserted into the left common iliac artery, and secured with
an arterial tourniquet. Unclamping of the shunt resulted in reper-
fusion of the pelvis and left lower extremity. Retrograde hemor-
rhage from the right common iliac artery was controlled with a 12F
balloon catheter. The left aortorenal bypass grafting was per-
formed with standard technique, and the clamp was placed infra-
renally. Because of extensive right common iliac occlusive disease,
a bifurcated Dacron graft (Hemashield) was then sewn to the distal
end of the aortic graft. Secondary to dense calcification at the
origin of the right internal iliac artery, the proximal common iliac
artery and the external iliac artery, just distal to the origin of the
internal iliac artery, were suture ligated. The right limb of the graft
was then tunneled and sewn end-to-end to the middle right
external iliac artery.
Attention was then turned to the left common iliac artery. The
perfusion cannula was removed, and the shunt was clamped prox-
imally. The left limb of the graft was then cut to length and sewn
end-to-end to the distal left common iliac artery. The shunt was
transected proximally, and the stump was oversewn with 5-0
monofilament suture. A large clip was placed on the stump for
identification during future radiographic studies. The wound was
closed with standard technique. After a short hospital and rehabil-
itation stay, the patient was discharged to home. At more than
12-month follow-up, the patient has complete resolution of
chronic abdominal pain.
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DISCUSSION
This report describes an additional use for the in-line
shunt described by Cambria et al1 during TAA repair that
decreases pelvic and lower extremity ischemic time. The
procedure is simple to perform, and it may be used with
normal or abnormal iliac artery anatomy for TAA repair.
There is no doubt that duration of visceral ischemia is
critical,2 but once this is addressed, with the original in-line
mesenteric shunt, prolonged pelvic and lower extremity
ischemia can lead to complications. The current technique
was initially designed to treat occlusive or aneurysmal aor-
toiliac disease. However, even if the distal anastamosis is to
the distal aorta, this technique can be used to decrease
overall ischemia time to the pelvis and lower extremities.
When it is used in patients with severe aortoiliac occlu-
sive disease, care must be taken when introducing the
cannula into the iliac artery so that injury does not result,
which would require aortofemoral bypass grafting to cor-
rect.
Other variations of the in-line mesenteric shunt exist.
Bifurcated side-arm grafts have been used to simulta-
neously perfuse the superior mesenteric artery and one
renal artery. The current technique could even be used with
this variation by occluding one limb and using the other
limb of the graft for iliac perfusion.
Other techniques for lower extremity and pelvic perfu-
sion include preoperative axillofemoral bypass grafting,
parallel aortoiliac bypass grafting,3 and pump-assisted per-
fusion systems. The advantage of the current technique is
that it addresses visceral, pelvic, and lower extremity isch-
emia without complex perfusion systems or unnecessary
bypass procedures. It is not critical that the pelvis and lower
extremities be perfused within the same timeframe as per-
fusion of the viscera. This technique provides prompt per-
fusion of the superior mesenteric artery, and once the
visceral patch is completed (35 minutes after initial aortic
clamping, in this case), it enables perfusion of the pelvis and
lower extremities in a straightforward manner while the left
renal artery and one iliac artery are reconstructed.
Another advantage is that this technique does not
require alteration of the initial in-line mesenteric shunt
technique, and it is not necessary to decide in advance
whether the technique is going to be used. Even when iliac
shunting is not planned, I use the entire length of 30 cm
long, 10 mm diameter side-arm graft, so that it forms a
gentle curve for insertion into the superior mesenteric
artery. The added length allowsmost of the shunt to remain
out of the area during creation of the visceral patch. This
length is more than adequate to reach the left iliac artery if
one desires to use the newly described technique. In fact, if
one routinely uses a shorter graft for the mesenteric shunt,
it will still reach the left iliac artery without difficulty.
I believe that patients with extensive aortoiliac occlu-
sive or aneurysmal disease complicating the distal anasto-
mosis of a TAA repair will benefit most from use of this
technique. However, even if the iliac artery anatomy is
favorable and a straightforward distal aortic anastomosis is
planned, the technique can be used during construction of
the left aortorenal bypass graft to decrease duration of
pelvic and lower extremity ischemia.
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Axial CT image at the level of the left renal vein demonstrating the
retroaortic soft tissue density that prompted referral of the patient.
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